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Abstract
Thispaperpresentsanempiricalanalysisoftherelationshipbetweenrecent
Japanesestockpricesandsomemacroeconomicvariables.Thetheoreticalframe-
workoftheanalysisisfollowedbyapplicationoftheempiricalmethodandanaly-
sisorthedeterministicelementsofstockprices.VARmeth(,disapplied.The
resultsshowthatinterestrates,especiallythedomesticinterestrate,havenotim-
pactedJapanesestockprices.Exchangerateshavenotbeenasignificantdetei・mi-
nantofJapanesestockpriceseither.t1.S.stockpriceshavesignificantlyinfluenced
Japanesestockprices.
1.INTRODUCTION
Duringthe1990s,Japanexperiencedunprecedentedrecessionandde-
flationformorethan10years.Inthatperiod,Japanconductedanag-
gressivefiscalpolicyunderseverebudgetconstraints,andtheBankof
Japan(BOJ)enforcedunprecedentedmonetaryeasing.However・,because
thesepolicieswerenotenoughtoenddeflation,since2001,theBOJhas
implementedquantitativeeasing.Thereismuchdisputeoverwhether
quantitativeeasinghasbeeneffectiveandwhetheritachievedthecurrent
economicrecovery(Kurihara,2006).
OneofthepurposesofBOJ'spolicyistoinfluencestockprices.BOJ
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hasnotadmittedtothispurpose;however,thegovernoroftheBankof
.lapanhasreiteratedthatitisimportanttoincreasethetransferoffunds
fromsafetoriskyassets.Thequantitativemonetaryeasingpolicyis
stronglyrelatedtothispurpose.BOJ'smonetarypolicy,especiallyquan-
titativeeasing,hasnotyetbeenfullydeter°mined.Moreover°,theeffectof
thepolicyonstockpriceshasnotbeendiscussedatall.
ThispaperanalyzesthedeterministicfactorsofstockpricesinJapan,
particularlywithregardtomacroeconomicvariables.Ingeneral,the
mostimportantfactor・indeterminingstockpriceshasbeeninterestrates
allovertheworld.However・,inJapan,marketinterestrateshavebeenal-
mostzerostartingwithimplementationofthezerointerestratepolicyin
1999andwithquantitativemonetaryeasingpolicybeginningin2001.
Theeffectofchangesininterestratesonstockpricesmayhavebeende-
creasingornegligible.Theremaybeothermacroeconomicfactorsthat
affectstockprices.
Thefollowingsectionreviewstherelationshipbetweenthestockmar-
ketandothermarkets.Itthenprovidesthetheoreticalframeworkofthe
analysisfollowedbyapplicationoftheempiricalmethodandanalysisof
thedeterministicelementsofstockpricesinJapan.Finally,thispaper
endswithabriefsummary.
2.Relationshipbetweenstockmarketandothermacroeconomic
factors
Therelationshipbetweenstockpricesandmacroeconomicvariableshas
beendiscussedallovertheworld.Campbell(1991),CampbellandShiller
(1998),FamaandSchwert(1997),Hodrick(1992),andKeimand
Stambaugh(1986)showedthatshort-andlong-terminterestrateshave
amodestdegreeofforecastingpower°forexcessstockreturns.Similarly,
otherstudies,suchasCampbellandShiner(1991)andFama(1984),have
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shownthattheslopeofthetermstructureofinterestrateshelpstofore-
castexcessstockreturns.
Ontheotherhand,CampbellandAmmer(1993)showedthatshort-
terminterestratesaffectstockprices.Duringthe1980sand1990s,many
researchersanalyzedtherelationshipbetweenstockpricesandinterest
i°ates.
Thispaperdiscussesthedeterminantsofquarterlystockpricesin
Japan.Stockpricesaredeterminedbymanyfactors,includingenterprise
per・for・mance,dividends,othercountries'stockprices,grossdomesticpro-
duct(GDP),exchangerates,interestrates,currentaccount,moneysup-
ply,employmentamongothers.Countlessfactorsimpactstockprices.
Thefactorsthatinfluencestockpriceschangeovertime.Forexample,
in1970sandearly1980s,inflationrateswerehigh,whichaffectedstock
prices.Sincethen,ingeneral,interestrateshavehadmuchinfluenceon
stockprices.Thispaperfocusesontherecentperiod.Notethatinterest
rateshavebeenquitelow,asindicatedbythetermzerointerestrate.It
isuncertainwhethertheinterestratehashadaneffectonstockprices.
Thereissomepossibilitythatotherfactorshavebeenmoreinfluential
thantheinterestrate.
Theinfluenceofmacroeconomicvas°fablesandrelationshipsamong
themhasbeenchangingconstantly,asthispapermentionedabove.
Undersuchcircumstances,theoreticalanalysisisimportant.However,
theresearchmustrelynnempiricalanalysis.
Thereissomedisputeaboutstatisticalproperties.Forthelast10years
orso,empiricalandstatisticalmethodshaveimprovedrapidly.Aboveall,
timeseriesanalysishasgreatlyimproved.Theunitroottest,forexam-
ple,hasbecomepopularandnecessarytoestimation.Thispaperthere-
forediffersinregardtotheempiricalmethodsofsomepaststudiesthat
haveaddressedthistopic.
Inacademicfields,moststudieshaveused'rates'ofstockprices,which
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ar°emoresuitableformeasuringtheeffectsofsomekindsofshocksand
events.However,intherealworld,pricedifferencesaremoreimportant
totradeinmanycases.Weusedatafromboththestandpointof'aca-
demic-interestoriented'and'investor-interestoriented'approach.
Thetheoreticalframeworkisasfollows.
3.Theoreticalframework
3.1Empiricalmethodforanalysis
Thispaperstartswiththeunitroottestsofallofthevariablesconsid-
eredandusesanAugmentedDickey-Fuller(ADF)statisticaltesttode-
terminewhethertheseriesisstationary.Standardinferenceprocedures
donotusuallyapplytoregressionsthatcontainanintegrateddependent
variableorintegratedregressors.Therefore,itisimportanttodetermine
whetherornotaseriesisstationarybeforeusingitinaregression.Todo
this,wechangesomevariablesfromnonstationarytostationarytimese-
riesandcalculatearegression.
Thenextstepanalyzesimpulseresponses.Ashocktothei-thvariable
notonlydii°ectlyaffectsthej-thvariablebutisalsotransmittedtoallof
theotherendogenousvariablesthroughthedynamic(lag)structureof
theVAR.Theimpulseresponsefunctiontracestheeffectofaone-time
shocktooneoftheinnovationsoncurrentandfuturevaluesoftheen-
dogenousvariables.
Thesemethodshavenotbeenappliedrecentlytoanalyzeeither
Japaneseorforeignstockmarkets.
3.2Relationshipsamongvariables
Economictheoryoffersrelativelyfirmconceptsformacroeconomic
variablesasrelatedtostockprices.
Stockpricesareinfluencednotonlybydividendsandfuture
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expectationsfortheissuingcompany'sperformancebutalsoby
macroeconomicvariables.Traditionalstudytellsusthataninterestr°ate
increase(ordecrease)usuallyinducesthedecline(orincrease)ofstock
prices.However,empiricalstudieshaveproducedvariousresultsasmen-
tinnedabove.Forexample,wheneconomicrecoveryistoostrong,theef-
feetofrisinginterestratesonstockpricesislimited.Inthecaseof
interestratesinforeigncountries,theinfluenceondomesticstockprices
iscomplicated.Usually,risingforeigninterestratesinduceadecreasein
thatcountry'sstockprices,andasaresult,domesticstockpricesde-
crease.However,thereissomepossibilitythatdepreciationofdomestic
currencybyhighforeigninterestratesmayincreasedomesticstock
prices.Itisdifficulttodeterminewhetherchangesintheexchangerate
produceapositiveornegativeeffect.Wecansayclearly,however,inan
export-orientedcountrysuchasJapan,thatdepreciationofthecurrency
increasesexportsaswellasstockprices.Inanalyzingz°ecentstockprice
fluctuations,exchangeratemovementsseemtobeaninevitablefactorto
considerbecauselargevo工umesofcapitalmovenotonlyfortradebutalso
forcapitalinvestment.
Asmentionedabove,manyfactorsinfluencetheJapanesestockmar-
ket.Someeffectscannotheanalyzedwithoutperforminganempirical
analysisasinthefollowingsections.Itisinterestingtonotethat
JapanesestockmarketsseemtohavekeeninfluencedbyU.S.stockma1・-
kets.In2001,Japanimplementedquantitativemonetarypolicy.Bythe
middleofthe1990s,themovementofstockpricesin.Japanandthe
UnitedStatesweresometimesopposite.IntheUnitedStates,theinfor・-
mationtechnology(IT)boomcontributedstronglytoincreasingstock
prices.Ontheotherhand,theJapaneseeconomyhashadmanystruc-
turalproblemsandhasexperiencedrecession.Fiscalpolicycouldnotex-
pandbecauseofseverebudgetconstraints.Traditionalmonetarypolicy
couldnotbeappliedbecauseinterestrateswerequitelow.Stockpricesin
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Japandecreasedduringthemid-1990sandafterthebubbleeconomyof
the1980s.However,movementsofstockpricesinthetwocountrieshave
beensimilarafter2001,theyearquantitativeeasingpolicywasimple-
mentedinJapan.
4.Stockpriceandmacroeconomicvariables
4.1Generalviewandsampleperiod
Asmentionedabove,onepurposeofthisstudyistoanalyzestock
pricesinJapan.Thebubbleeconomycollapsedin1992andrecession
started.Since1992,theJapanesegovernmentandBOJhaveformulated
drasticpolicytoovercomerecession.Thesampleperiodisfrom1983Q2to
2006Q2.ThestartingperiodisselectedbecauseDOWinU.S.started.
4.2ErrtpiricalAnalysis
Unitroottests.First,unitroottestsofeachmacroeconomicvariable
relatedtostockpricesareconducted.Thevariablesestimatedare
Japanesestockprice(stockJA),U.S.stockprice(stockUS),exchange
Table1.UnitRootTestsofEachVariable
variable tvalue Laggedfirstdifferencetvalu
stockJA 一1.962 OstockJA 一10.492***
stockUS 一〇.582 OstockUS 一11.633***
EXCJA 一3.270** OEXCJA 一3.838***
cal1JA 一1.357 Ocal1JA 一5.603***
FFUS 一2.273 OFFUS 一5.010***
GDPJA 一4.881*** △GDPJA 一2.596*
Notes:*Significantat10percentlevel,**isat5percentlevel,and***isatlpercent
level.Significantlevelsat10,5,andlpercentare-2.584,-2.893,and-3.504.
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rate(yen/U.S.dollar;EXCJA),Japanesecall(interest)rate(cal1JA),
FFrate(FFUS),andGDP(GDPJA).ThetestmethodisADF.Tablel
providestheresults.
Asshowninthetable,allofthelaggedvariablesaresignificantatleast
at10%level.Allofthevariablesthattakelaggedfirstdifferencearesta-
tionary.
Regressionanalysis.Usingthisresult,IregressJapanesestockprices
bytheU.S.stockprice,exchangerate,interestrates,andGDP.Table2
providesthevariablesoftheestimationequationsandtheestimatedre-
sultsbyOLS.
Theresultsoftheequationarenotsoclear,buttheyillustratesomein-
terestingpoints.OUstockcoefficientissignificant.U.S.stockpricessig一
Table2.DeterministicElementsoftheJapaneseStockPrice:LaggedFirstDifference
Variable CoefficientStd.Error t-StatisticProb.
C 一296.757 298.077 一〇.sy5 0.322
OstockJA(-1)一〇.095 0.104 1・1' 0.365
△stockUS 1.314 0.476 2.758 o.00
OEXCJA 7.232 29.097 0.248 0.809
OcallJA 一506.309 654.461 一〇.773 0.441
OFFUS 244.659 471.238 0.519 0.605
OGDYJA 1!'! 0.056 1.600 0.113
R-squared 0.127 Meandependentvar 70.798
AdjustedR2 0.063 S.D.dependentvar 2412.259
S.E. 2334.209 Akaikeinfocriterion18.424
Sumofresid 4.47E+08 Schwartzcriterion 18.619
Loglikelihood一812.873 F-statistic 1.997
D.W. 2.013 Pr・ob(F-statistic) 0.075
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nificantlyaffectJapanesestockprices.Theresultsareconfirmativeand
showthatinterdependenceofJapaneseandU.S.stockpricesexist.
VACanalysis
Thevectorautoregression(VAR)isusedforforecastingsystemsofin-
terrelatedtimeseriesandforanalyzingthedynamicimpactofrandom
disturbancesonthesystemofvariables.Ontheotherhands,theVEC
modelhascointegrationrelationsbuiltintothespecificationsothatitre-
strictsthelong-runbehavioroftheendogenousvariablestoconvergeto
theircointegratingrelationshipswhileallowingforshort-runadjust-
mentdynamics.TheresultoftheVACanalysisisshowninTable3.
Table3.VARmodelforImpulseResponseFunction:Difference
STOCKJAGDPJAEXCJACALLJASTOCKUSFFUS
STOCKJA(-1)
STOCKJA(-2)
GDY.JA(-1)
GDPJA(-2)
EXCJA(-1)
EXCJA(-2)
CALLJA(-1)
0.628762
(0.11974)
i.zi120)
0.156320
(0.11826)
1.32183]
-0.096890
(0.06828)
L-1.41905]
0.068738
(0.06781)
1.01370]
-49.83285
(30.2467)
[-1.69755
-8.815539
(31.5791)
[-0.2x916]
458.4681
(718.420)
[O.GIZi8]
一〇.052?40
(0.20186)
-0.`L5879]
0.294908
(0.19937)
[1.47917]
0.837794
(0.11511)
[7.27823]
0.127428
(0.11432)
[1.11468]
36.64595
(50.9929)
[0.7]865]
-as.ssszo
(53.2387)
[-0.91919]
8x.7380
(1261.75)
0.70199]
一〇.000164
(0.00043)
[-0.376341
-0.0005GG
(0.00043)
[-1.31907]
9.74E-06
(0.00025)
[0.03929]
-3.67E-Ui
(0.00025)
[-0.14905]
0.975`73
(0.10981)
[8.881131
-0228552
(0.11465)
[-1.99345]
3.346838
(2.71722)
[1.23171]
1.07E-05
(1.7E-U5)
0.6210.]
3.47E-05
(1.7E-05)
2.04121]
7.12E-06
(9.8E-06)
0.7694]
-7.79-06
(9.8E-06)
L-0.79820]
0.009133
(0.00435)
[2.09855]
-0.000709
(0.00454)
[-0.15609]
1.]50700
(0.10769)
[10.6853]
一〇.007963
(0.02821)
[-0.28`L287
-0.01×570
(0.02786)
[-0.52296]
-0.010195
(0.01609)
[-0.63381]
0.013592
(0.01598)
0.85081
-3.323052
(7.12598)
[-0.46633]
1.978500
(7.43988)
LO.26193]
1 7.4172
(176.321)
[o.sos20]
1.SRE-05
(2.3E-05)
0.807877
1.35E-05
(2.3E-OS)
[0.58951]
-6.25E-07
(1.3E-05)
L-0.09716]
-2.44E-06
(1.3E-05)
[-0.18496]
0.002573
(0.00587)
[0.43809]
0.000327
(0.00613)
[0.05337]
-0.063693
(0.1533)
[-0.438277
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CALLJA(-2)
S'1'OCKUS(-1)
STOCKUS(-2)
rFUS(-1)
FFt1S(-2)
c
一571.6130
(708.143)
L-0.80720]
0.458343
(0.49597)
[0.92411]
-0.624394
(0.480J4)
[-1.29827]
-69.58977
(501.976)
[-0.13863]
345.8146
(516.871)
0.66905]
24453.28
(6286.20)
[3.89000]
一542.5059
(1193.85)
卜0.45442]
0.437724
(0.83615)
0.52350]
-0.389087
(0.81081)
[-0.479877
607.8703
(846.272)
[0.71829]
-739.3199
(871.384)
[-0.84844〕
15555.02
(10597.8)
[1.46776]
一3.040788
(2.57099)
[-1.18273]
-0.000517
(0.00180)
C-0.287257
0.000540
(0.00175)
[0.30944]
-0.227630
(1.82248)
[-0.12490]
2.806903
(1.87656)
[1.49577]
43.38604
(22.8`L27)
[1.90100]
一〇.268474
(0.10189)
[-2.63483]
-2.65E-06
(7.1E-05)
[-0.03715]
1.30E-05
(6.9E-05)
[0.18729]
-0.00L483
(0.07223)
[-O,U3438]
-0.037153
(0.07437)
[-0.49956]
-1.416638
(0.90452)
[-1.566]8]
一166.9998
(166.835)
[-1.00099]
0.68995
(0.11685)
[5.90972]
0.200474
(0.11331)
[1.76929]
24.22310
(118.263)
[0.20482]
30.51701
(121.772)
0.25061]
-319.7535
0481.00)
[-0.21590]
一〇.012173
(0.13751)
[-0.08853]
0.000153
(9.6E-05)
[1.59360]
-0.000160
(9.3E-05)
[-1.7175?]
1.407933
(0.09748)
L19.9990]
-0.536649
(0.10037)
[-5.34684]
1.310572
(1.22067)
[1.07365]
R-squared
Adj.R-squared
Sumsq.resids
S.E.equation
F-statistic
Loglikelihood
AkaikeAIC
SchwarzSC
NIeandependent
S.D.dependent
0.902274
0.886844
3.71E+08
?208.044
58.47397
-804.5466
18.37183
18.73534
17972.99
6564.008
0.99i555
0.997169
1.05E+09
3722.505
2583.782
-851.0304
19.91641
19.77992
57040.0
69959.08
0.959097
0.952639
4884.137
8.016543
148.5060
-304.5]30
7.135123
7.498632
132.5715
36.8:3639
0.987657
0.985708
.671647
0.317715
506.775.5
-17.?1135
0.678907
1.042415
2.597404
2.657612
0.981374
0.978933
20566553
20.2043
333.6868
-67.5.8846
15.48057
15.84406
5714.400
3542.2'10
0.973847
0.969118
13.97178
0.428765
235.8345
-43.88948
1.278415
1.641924
5.331161
2.463920
DeterminantResidualCovariance
LogLikelihood(d.f.adjusted)
AkaikeInformationCriteria
SchwarzCriteria
1.77E+19
-2730.031
63.10182
65.28287
Impulseresponses
Animpulseresponsefunctiontraces
oneoftheinnovationsoncurrentand
theeff ctofaone-timeshockto
futurevaluesoftheendogenous
variables.
BasedonTable3,theimpulseresponsefunctionisasshowninFigurel.
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Figure1.ImpulseResponseFunction:Difference
TheresultsshowthattheshockofGDP,callrate,andexchangerates
onJapanesestockpricesexists.ThemainresultisinFigure2.
EXCJA cal1JA
Figure2.ImpulseResponseamongVariables
28一 10
StockYriceRelationshipsbetweenJapaneseandU.S.StockMarketsfromthe1980s
5.Conclusion
Thispaperprovidedanempiricalexaminationoftherelationshipbe-
tweenJapanesestockpricesandmacrovariables.
TheresultsshowthatinterestrateshavenotinfluencedJapanesestock
price.Thisfindingiscountertotraditionaleconomictheoryandsomeex-
fistingstudies.TheexchangeratealsohasnotinfluencedJapanesestock
prices.Ratherthaninterestratesandothermacroeconomicvariables,
U.S.stockpriceshavebeenhighlyinfluentialonJapanesestockprices,
suggestinganinterdependentrelationshipbetweenthem.
Finally,thisanalysisisthoughttobeareduced-formanalysis.
Structuralmodels)intheanalysisisin"blackbox."Iofferedsomeim-
portantandsuggestivepointsforstockprices.However,thisproblem
shouldalsobeconsideredcarefully.Furthermore,itwouldbeinteresting
toinvestigatetheefficiencyofstockmarketsintermsof'speed'ofreac-
tionifwecouldgeteveryminutesreturn,forexample.Thisis,however,
reservedforfuturestudy.
Notes
1.Recently,Chadhaetal.(2004)statedthatassetpricesandexchangeratescan
beemployedasinformationvariablesforastandard"Taylor-type"ruleor
asargumentsinanaugmentedinterestraterule.
2.Stockpricesandlandpricesincreasedgreatlystartingin1986;however,the
"bubbleeconomジendedin1991
.
3.Alongwiththepreviousanalysis,weestimatedtheequationsusingtheloga-
rithm.However,theresultswerenotsignificantlydifferentwhenusingthis
method.
*ThisresearchisinpartsupportedbyAichiUniversity(c-144).
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